It has previously been reported' that during the production of tetanus toxin in the Mueller Medium, the medium becomes dark and turbid in about 24 hours, followed by clearing in four or five days. When clearing occurs, maximum toxin production or release is obtained as measured by Lf units. The simultaneous occurrence of clearing and presence of maximum Lf value has been attributed to "autolysis" of the organisms with simultaneous release of toxin.8 An attempt to demonstrate an increased yield in toxin production by artificial lysis of the organisms with lysozyme revealed no rise in Lf titer, although there was a marked decrease in time of flocculation due to the presence of lysozyme during the early stages of growth.4
clearing which was complete in about two hours. This phenomenon did not occur with the two control samples containing either buffer solution and culture or culture only. In addition, clearing was not as evident in the lysozyme tube with the four-, five-, and six-day growths when natural autolysis was occurring most rapidly or was in its final stages.
Stained preparations made during various stages of growth confirmed the clearing effect of lysozyme on the culture. Stains from one-, two-, and threeday samples that were incubated with lysozyme showed rare Gram-negative cells, many ghost cells, and much debris, whereas corresponding control Table 2 . This table reveals that there is some rise in M.L.D. on the first three days of growth as a result of treatment with lysozyme, the most marked rise in M.L.D. being in the two-day culture with a maximal rise of 15.9 times, while the difference between the two controls was only 1.2. No significant difference can be noted in Table 2 in mouse M.L.D. between the lysozymetreated and the control samples for the four-, five-, and six-day growths.
The results of lysozyme treatment on the four-to six-day growth as compared with the untreated cultures can also be seen in Table 1 . The M.L.D. values in this table reveal no increases as a result of lysozyme activity on the culture at five and six days. There appears to be a slightly higher mean M.L.D. value for the lysozyme-treated culture in both Experiment VI and VII on the fourth day, but the significance of this difference might be considered doubtful. Tables 1 and 2 le days was there any evidence of toxin present in either lysozyme-treated or untreated supernatant fluids at the lowest dilutions tested which were 1-100, 1-2000, and 1-50,000 for one, two, and three days' growth, respectively. Untreated, whole culture controls for these three days showed mean M.L.D. values of 2,200 for the one-day growth, 12,000 for the two-day growth, and 288,000 for the three-day growth.
In order to rule out the possible toxicity of lysozyme itself as an influential factor in causing the increased M.L.D., lysozyme alone in 0.2 mg. quantities was injected into each of two mice. This represents nearly ten times the greatest amount of lysozyme introduced into mice in the lysozyme-toxin experiments. The mice were observed for seven days and showed no signs of toxicity at any time during this period.
DIscussIoN
As a method of further evaluating the Mueller hypothesis that tetanus toxin was liberated into the medium at the time the organisms underwent autolysis on about the fifth day of growth, lysozyme was used to lyse these cultures artificially in the early (first three days) stages of growth. As a result of induced lysis of the tetanus bacilli, M.L.D. values in mice were increased as much as 16 times on two-day cultures, at which time the maximum effect of lysozyme occurred.
Although there was a marked enhancement of the toxicity to mice of tetanus broth cultures as a result of treatment with lysozyme on the first three days of growth, there were no instances in which maximal yields of toxin were obtained during these three days despite apparently complete lysis. This can be explained by the possibility that the organisms had not as yet manufactured maximal amounts of toxin even after three days of growth and that the only effect of lysozyme is to liberate all the existing toxin from the cells.
It seems to be evident that the greatest yield of toxin as measured by mouse M.L.D. can be obtained after four days of incubation. At this time the culture shows its earliest gross and microscopic evidence of being autolyzed and is similar in appearance to younger cultures that have been incubated with lysozyme for four hours. Also at this time, lysozyme begins to show a lack of activity on the culture in respect to increasing the M.L.D. value in mice. After four days of growth, the mouse M.L.D. begins to drop so that it is lower after five days and still lower after six days. This decreasing toxicity undoubtedly represents natural self-detoxification of the tetanus toxin, a phenomenon which is commonly known and accepted. During the last two days of growth lysozyme has no effect on toxicity.
Supernatants from centrifuged early cultures (one, two, and three days) that were treated with lysozyme resembled the untreated supernatants in showing no signs of toxicity for mice. Corresponding whole cultures showed normal M.L.D. values during these days. This once more indicates that the toxin is associated with the cell and is not liberated until the cell ruptures. It does not, however, necessarily follow that the toxin is present or remains within the cell membrane, since it may possibly be adsorbed to the surface of the cell, remaining there until the cell is lysed. SUM MARY 1. Samples from tetanus cultures were treated with lysozyme, to produce lysis, during each day of six days of growth.
2. Lysozyme produced lysis of the organisms during the first three days of growth, but had no effect during the last three days since autolysis had already occurred.
3. The toxicity of the cultures, measured as mouse M.L.D., was markedly enhanced by lysozyme treatment of the first three days' growth, but there was no effect on cultures four to six days old.
4. The maximal M.L.D. value in mice was obtained after four days of growth regardless of whether or not the cultures were treated with lysozyme.
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